Background/aim: Occupational therapists and health practitioners commonly provide interventions to family caregivers of people with dementia with the aim of relieving burden, depression, and disruptions in health and social support. To date, the effects of multicomponent interventions specifically targeting these four important outcomes has not been established. The aim of this study was to evaluate the effectiveness of multicomponent interventions on four outcomes for co-residing family caregivers of people with dementia. Methods: A comprehensive database search of the literature was performed using CINAHL, MEDLINE, PubMed, PsycINFO, OTseeker, EMBASE and the Cochrane library. Randomised control trials (RCTs) that included multicomponent interventions for co-residing family caregivers addressing burden, depression, health and social support were selected. Relevant articles were critically reviewed and study results were synthesised. Meta-analysis was conducted separately. Results: Twenty-two of 358 retrieved studies were selected, with 15 studies being included in the metaanalyses. The multicomponent interventions identified were comprised of a range of different individual strategies. Significant effective results were found for all four specified outcomes. Conclusions: Many types of multicomponent interventions appear beneficial on all of the four specified outcomes. The literature presents a trend that multicomponent interventions consisting of a combination of counselling, support groups, education, stress and mood management or telephone support are important strategies within an effective multicomponent intervention.
Introduction
People living with dementia experience difficulties in daily tasks which increase as the disease progresses. Despite rehabilitation interventions to maintain function in early stage dementia (Lim et al., 2012) , people with later stages of dementia typically require round-theclock care. Co-residing family members are often required to take up this caregiving role.
Recent literature has explored and confirmed that caregiving has significant impacts on family members (Hooper & Collins, 2016) as family caregivers often put their own health needs secondary to their care recipients, resulting in deterioration of their own health and quality of life (Elliott, Burgio & DeCoster, 2010) . It has been reported that 39% of family caregivers experience depression (Alzheimer's Association, 2014; Givens, Mezzacappa, Heeren, Yaffe & Fredman, 2014) . Reduced physical health is also associated with higher levels of depression. Family caregivers also experience disruptions to their social support network (Xiao et al., 2014) . They may spend less time with friends, experience family breakdown due to disagreements and strains about the care of their loved ones, and have reduced relationship quality with their care recipients (Etters, Goodall & Harrison, 2008) . Burden, depression, decreased health and social support in caregivers can increase the likelihood that the care recipients will be moved to formal assisted living accommodation (Gaugler, Kane, Kane & Newcomer, 2005) . To support the recently developed clinical practice guidelines that provide evidence-based strategies on enhancing care for people with dementia (Laver et al., 2017) , there is also a need to provide effective and evidence-based interventions to family caregivers. Occupational therapists commonly work in collaboration with other health practitioners to support family caregivers with adults with dementia and thus need to consider evidence to support caregivers in their occupational roles.
Studies on family caregiver interventions have traditionally tested single component interventions such as education or stress management. In more recent times, multicomponent interventions, in which two or more strategies are provided, have been implemented and studied (Etters et al., 2008) . Four systematic reviews (Bourgeois, Schulz & Burgio, 1996; Etters et al.; Parker, Mills & Abbey, 2008; Schulz & Martire, 2004) and two meta-analyses (Acton & Kang, 2001; Pinquart & S€ orensen, 2006) have examined interventions for caregivers. These reviews have included studies across all levels of evidence and combined the effects of multiple components intervention. It is difficult to draw conclusions about the effects of specific strategies on the important outcomes including caregivers' perceived burden, depression, disruptions in health and social support. Therefore, to address this evidence gap, this systematic review provides current evidence regarding the effects of multicomponent interventions for caregivers on burden, depression, disruption in health and social support. This information will enable occupational therapists and other rehabilitation professionals to adopt and implement effective strategies for caregivers.
Methods

Identification and selection of trials
Studies were systematically identified and retrieved from the following databases up to 15 September 2015: CINAHL, MEDLINE, PubMed, PsycINFO, OTseeker, EMBASE and the Cochrane Library. A combination of search terms and Medical Subject Heading terms were used (for example 'dementia', 'Alzheimer', 'carer', 'caregiver', 'spouse', 'partner', 'family', 'multicomponent', 'multidimensional', 'burden', 'depress', 'health' and 'support') (see Appendix 1).
Studies were reviewed and selected using three steps. First, two researchers (RA, KL) independently selected studies that matched the selection criteria by reading the retrieved titles and abstracts. Second, the studies that were potentially eligible were read separately in full text by the two researchers. The results of this review step revealed no disagreements with study selection. Third, the reference lists of the included studies were scanned to identify additional relevant articles. The selection of studies followed the Preferred Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA) guidelines (Moher, Liberati, Tetzlaff, Altman & The PRISMA Group, 2009 ).
Selection criteria
All published studies meeting the following criteria were selected.
Participants
Study participants had to be informal family caregivers of people with any type and stage of dementia. Studies were excluded if they reported that caregivers did not live with their care recipient.
Interventions
Eligible experimental interventions using multiple components targeted at family caregivers provided by occupational therapists or other health practitioners.
Design
Only RCTs that reported on family caregiver interventions with a comparative control were included.
Outcomes
Studies had to provide outcome data on at least one of the following outcomes: burden, depression, health and social support of caregivers of people with dementia.
Setting
Eligible studies were restricted to community settings. Studies completed in institutional settings were excluded.
Language
Only studies published in English were included.
Risk of bias assessment
The methodological quality of each study was assessed using the Cochrane Collaboration's Tool for assessing the risk of bias (Higgins et al., 2011) .
Data synthesis and analysis
One researcher (RA) collected data on intervention design, components, sample size, experimental and control conditions, intervention duration and frequency, outcome measures and intervention effectiveness. Information on setting and participant characteristics was also collected to inform occupational therapists and © 2018 Occupational Therapy Australia INTERVENTION FOR DEMENTIA CAREGIVERS health practitioners on the generalisability of the findings. A second researcher (KL) confirmed the accuracy of the data. Results were tabulated and described.
Studies were included in the meta-analyses if they reported the mean outcomes at follow-up for the treatment and control groups, and the associated confidence intervals, standard deviations or standard errors. Differences in mean outcomes between the treatment and control groups were standardised against the standard deviation. Standardised mean differences (SMDs) and associated 95% confidence intervals for each study were presented using forest plots. SMDs were pooled using random effects meta-analysis. The pooled SMD and associated P value and 95% confidence interval were reported for each outcome. Heterogeneity in SMDs was assessed using the I 2 statistic. I 2 values greater than 40% were interpreted as substantial heterogeneity. The analysis was performed using the 'metafor' package in R software (Wolfgang, 2010) .
Results
The database searches identified 358 studies (Figure 1) . The title and abstract review eliminated 268 articles. The full texts of 90 articles were reviewed for eligibility. Twenty-two met the inclusion criteria and 15 were entered into meta-analyses.
Risk of bias assessment
The analysis of risk of bias is shown in Appendix 2. In summary, variation was evident in the studies. Most studies had few areas of high-risk bias. Overall, studies ranged from having zero to four high bias risks on a seven-point scale.
Participants
Five studies included family caregivers who provided at least four hours of care per week for a minimum of six months (Belle et al., 2006; Czaja, Loewenstein, Schulz, Nair & Perdomo, 2013; Eisdorfer et al., 2003; Elliott et al., 2010; Gitlin et al., 2003) . These caregivers lived or shared cooking facilities with the care recipients. Of these, three studies had care recipients with a Mini-Mental State Examination (MMSE) score lower than 24 and at least one difficulty with activities of daily living (ADLs) such as dressing, or two difficulties with instrumental activities of daily living (IADLs) such as cooking (Czaja et al.; Eisdorfer et al.; Gitlin et al.) . Similarly, in another study, care recipients had an MMSE score less than 24 and experienced difficulties with ADLs (Gitlin, Winter, Dennis, Hodgson & Hauck, 2010) . In this study, caregivers also provided a minimum of eight hours per week of care and had difficulty managing care recipient behaviours and reduced function. One study reported that caregivers worked in part-time jobs (Beauchamp, Irvine, Seeley & Johnson, 2005 Horvath et al., 2013; Mittelman, Brodaty, Wallen & Burns, 2008; Mittelman, Roth, Clay & Haley, 2007; Mittelman, Roth, Coon & Haley, 2004; Mittelman et al., 1995; Roth, Mittelman, Clay, Madan & Haley, 2005) . In seven studies, the caregivers were the spouses of the care recipients (Au et al.; Connell & Janevic; Drentea et al.; Mittelman et al.; Roth et al.) . An overview of all included studies is shown in Appendix 3.
Experimental interventions
The interventions included in this review varied in their composition of strategies ( Table 1 ). The most common categories that components fell under include: education and skills training (Au et al., 2015; Beauchamp et al., 2005; Belle et al., 2006; Czaja et al., 2013; Elliott et al., 2010; Gitlin et al., 2003 Gitlin et al., , 2010 Gonyea, O'Connor & Boyle, 2006; Hepburn et al., 2001; Kurz, Wagenpfeil, Hallauer, Schneider-Schelte & Jansen, 2010; Marriott, Donaldson, Tarrier & Burns, 2000; Steffen, 2000; Waldorff et al., 2012) , counselling (Connell & Janevic, 2009; Drentea et al., 2006; Mittelman et al., 1995 Mittelman et al., , 2004 Mittelman et al., , 2007 Mittelman et al., , 2008 Roth et al., 2005; Waldorff et al., 2012) , and environmental modification Horvath et al., 2013) .
Two specific interventions were reported more than once in the included studies. These were the New York University Alzheimer's Disease Research Center (NYU-ADRC) psycho-social intervention and the Resources for Enhancing Alzheimer's Caregiver Health (REACH) intervention. All other interventions were only reported by a single study.
The NYU-ADRC psycho-social intervention provides caregivers six individual and family counselling sessions during four months and ongoing involvement in support groups and telephone counselling. Five studies examined this intervention using the same caregiver sample to show different outcome and longitudinal effects (Drentea et al., 2006; Mittelman et al., 1995 Mittelman et al., , 2004 Mittelman et al., , 2007 Roth et al., 2005) . One study tested a modified version of this intervention with five individual and family counselling sessions during three months and ongoing telephone counselling for caregivers (Mittelman et al., 2008) . It also provided donepezil medication for care recipients for their depressive symptoms.
There are two types of REACH trials: REACH I and II. The REACH I trial tested various single and multicomponent interventions at different sites. Two REACH I multicomponent interventions were tested against a comparative control and are included in this review. These interventions are the Structured Ecosystems Therapy (SET) plus Computer-Telephone Integrated System (CTIS) (Eisdorfer et al., 2003) ; and environmental skills building program (Gitlin et al., 2003) . The SET is a family-based therapy intervention in which the specific interactions within the family are identified and restructured. The CTIS makes use of computer-telephone technology to facilitate linkages of caregivers with therapists and community supportive resources. The REACH II intervention studies selected in this review were reported by Belle et al. (2006) and Elliott et al. (2010) . REACH II is a multicomponent intervention with eight components. These are education on emotional and physical health, dementia and social support; role play; stress and mood management; practice and schedule engagement in pleasant activities; computerised telephone system; health passport; telephone support group; and skill training.
Control interventions
There were variations in the control interventions provided in the 22 studies (Appendix 3). They included usual care (Beauchamp et Social support Social support Burden Gitlin et al., 2003; Mittelman et al., 1995 Mittelman et al., , 2004 Mittelman et al., , 2007 Mittelman et al., , 2008 Roth et al., 2005) , psychoeducation (Au et al., 2015; Gonyea et al., 2006) , counselling (Kurz et al., 2010) , support services (Belle et al., 2006; Elliott et al., 2010; Gitlin et al., 2010; Waldorff et al., 2012) , home safety (Horvath et al., 2013) , wait-list controls (Hepburn et al., 2001; Steffen, 2000) and no intervention (Connell & Janevic, 2009 ). Two studies incorporated two control groups. In one study, the first control group had a brief 'check-in' call at three months, while the other control group received a nutritional intervention (Czaja et al., 2013) . In the study by Marriott et al. (2000) , one control group received no intervention and the other received an interview.
Outcomes
Measurement of primary outcomes ranged from 30 days to nine and a half years (Table 2) . Six studies examined the effects of interventions on family caregiver burden (Connell & Janevic, 2009; Czaja et al., 2013; Gitlin et al., 2003; Gonyea et al., 2006; Hepburn et al., 2001; Roth et al., 2005) . Fifteen studies tested the effects on family caregiver depression (Au et al., 2015; Beauchamp et al., 2005; Belle et al., 2006; Connell & Janevic; Czaja et al.; Eisdorfer et al., 2003; Hepburn et al.; Kurz et al., 2010; Marriott et al., 2000; Mittelman et al., 1995 Mittelman et al., , 2004 Mittelman et al., , 2008 Roth et al.; Steffen, 2000; Waldorff et al., 2012) . Six studies assessed caregiver health (Elliott et al., 2010; Gitlin et al., 2010; Horvath et al., 2013; Mittelman et al., 2007; Waldorff et al.) . Last, five studies examined family caregiver social support ( 
Effects of interventions on the four specified outcomes
The qualitative analysis of all 22 studies in this review (Table 2 ) are as follows.
Burden
Two of six studies on caregiver burden had significant positive results (Czaja et al., 2013; Hepburn et al., 2001) . Another study had positive significant results for burden in terms of the amount of help in ADLs and care recipient memory-related behaviour (Gitlin et al., 2003) . However, this study found non-significant effects on other forms of burden: vigilance, total hours of IADL help, the burden in terms of care recipient disruptive behaviours and providing ADL and IADL assistance. The remaining three studies showed non-significant positive effects on burden (Connell & Janevic, 2009; Gonyea et al., 2006; Roth et al., 2005) .
Depression
Ten studies had statistically significant positive results for depression (Au et al., 2015; Beauchamp et al., 2005; Belle et al., 2006; Hepburn et al., 2001; Marriott et al., 2000; Mittelman et al., 1995 Mittelman et al., , 2004 Mittelman et al., , 2008 Roth et al., 2005; Steffen, 2000) , while four studies did not find significant results (Connell & Janevic, 2009; Czaja et al., 2013; Kurz , 2010; Waldorff et al., 2012) . A further study had statistically significant positive results for depression at post-intervention, but not at follow-up (Eisdorfer et al., 2003) .
Health
Four studies had significant positive effects on family caregiver health (Elliott et al., 2010; Gitlin et al., 2003; Horvath et al., 2013; Mittelman et al., 2007) and one study had non-significant results (Waldorff et al., 2012) . The final study had significant effects at 4 months but not at nine months post-intervention (Gitlin et al., 2010) .
Social support
One study had significant positive effects on family caregiver social support (Drentea et al., 2006) . Two other studies found mixed significant effects on different aspects of social support. The study by Roth et al. (2005) had significant effects on eight social support indicators (size of network; number of close family members; general satisfaction; satisfaction with assistance; satisfaction with emotional support; sitting with patient; telephone calls; personal visits) but not on three social support indicators (frequency of taking care recipient out of home; frequency of help with housework; and frequency of help with shopping). The study by Czaja et al. (2013) found statistically significant results for satisfaction with social support, however, found non-significant effects on received and negative support. Two studies displayed non-significant effects on social support (Au et al., 2015; Kurz et al., 2010) .
Results of meta-analysis
Fifteen studies reported sufficient data to be included in the meta-analyses. They included two burden measures (Revised Memory and Behaviours Problems Checklist; Zarit Burden Interview), four depression measures (Center for Epidemiologic Studies Depressive Scale; Montgomery-Asberg Depression Scale; Beck Depression Inventory and Geriatric Depression Scale), five health measures (REACH II measure on self-rated health; Perceived Change Index; health strain subscale of Margaret Blenkner Research Centre Caregiver Strain Instrument, European Quality of Life scale and the adapted Older Americans Resources and Services Multidimensional Assessment Questionnaire), and three groups of social support measures (Relationship Assessment Scale, SF-36 and various measures of caregivers' satisfaction with support provided). Overall, burden, depression, health and social support all had significant positive pooled effects (Figure 2a-d) . The results were as follows: SMD = À0.23 (95% CI À0.36 to À0.10); I 2 = 0%, P < 0.001 for burden; SMD = À0.21 (95% CI À0.33 to À0.10); I 2 = 23.29%, P < 0.001 for depression; SMD = 0.24 (95% CI 0.13 to 0.35); I 2 = 0%, P < 0.001 for health; and SMD = 0.26 (95% CI 0 to 0.53); I 2 = 63.82%, P = 0.05 for social support.
Effects of different types of interventions
All studies on the NYU-ADRC intervention displayed effective results. Depression was significantly reduced for family caregivers at four, eight and 12 months follow-up (Mittelman et al., 1995) . This treatment effect for the same caregiver sample was sustained over three and five years (Mittelman et al., 2004) . Furthermore, a modified NYU-ADRC intervention on a different caregiver sample showed that depression significantly improved across two years (Mittelman et al., 2008) . Social support was also found to be improved by the NYU-ADRC intervention within a year (Drentea et al., 2006; Roth et al., 2005) and over five years (Drentea et al.) . This intervention was also effective for improving caregiver health at four months, two years and three years (Mittelman et al., 2007) . However, one study on the NYU-ADRC intervention found non-significant positive effects on caregiver burden at one year (Roth et al.) . The two studies that examined the REACH II intervention showed positive results for depression (Belle et al., 2006) and health (Elliott et al., 2010) .
Most other interventions tested by a single study had a mixture of findings on the outcomes. Other interventions that only displayed significant positive results on the outcomes include: SET + CTIS REACH I intervention for depression (Eisdorfer et al., 2003) ; Minnesota Family Workshop intervention for burden and depression (Hepburn et al., 2001) ; the Home Safety Toolkit intervention for health (Horvath et al., 2013) ; a family intervention for depression (Marriott et al., 2000) ; and a home-based and class-based anger management psychoeducational intervention for depression (Steffen, 2000) .
Discussion
Twenty-two RCTs reported interventions on family caregiver burden, depression, health and/or social support were identified and selected for this review. The results showed that multicomponent interventions are, in general, beneficial on these four outcomes. Many caregivers in the selected studies were spouses or relatives of the care recipients and many care recipients had an MMSE score less than 24 and experienced difficulties with ADLs and/or IADLs.
The experimental intervention components varied across the included studies. Some categories of components such as education, skills training, counselling and support groups were common and reported in many studies. Consistent with the clinical practice guideline developed for occupational therapists, providing education and skills training assist caregivers to provide assistance to daily living tasks to people with dementia (Laver et al., 2017) . Together with appropriate counselling and support, the strategies help to promote the four key outcomes of caregiver burden, depression, health and social support. Eleven studies included experimental interventions with educational components, nine studies reported experimental interventions with skill training components, eight studies had experimental interventions with counselling components, and eight studies had experimental interventions with support groups. Other less common types of experimental intervention components included stress management, exercise and health promotion, computerised telephone system, role play, environmental modification, or practice and engagement in pleasant activities. Control interventions involved no intervention or usual or minimal intervention. Control interventions were implemented less frequently than experimental interventions in the included studies.
The outcome measures used also varied. All burden measures (Connell & Janevic, 2009; Czaja et al., 2013; Gitlin et al., 2003; Gonyea et al., 2006; Hepburn et al., 2001; Roth et al., 2005) , depression measures (Au et al., 2015; Beauchamp et al., 2005; Connell & Janevic; Czaja et al.; Hepburn et al., 2001; Kurz et al., 2010; Marriott et al., 2000; Roth et al., 2005; Steffen, 2000; Waldorff et al., 2012) , health measures (Gitlin et al., 2003 (Gitlin et al., , 2010 Horvath et al., 2013) and social support measures (Au et al.; Kurz et al.) have been reported as valid and reliable in previous literature.
In the qualitative analysis of the selected studies, there was a mixture of significant and non-significant findings. This may be attributed to small sample sizes, variations in the intervention components and intensity of the experimental interventions, and outcome measures used among the studies. However, the meta-analyses of 15 studies found that multicomponent interventions were effective on all four outcomes. The FIGURE 2: (a) Standard mean difference (SMD) and 95% confidence interval (CI) for burden. Scores lower than zero favours the experimental intervention group post-intervention; (b) SMD and 95% CI for depression. Scores lower than zero favours the experimental intervention group post-intervention; (c) SMD and 95% CI for health. Scores above zero favours the experimental intervention group post-intervention; (d) SMD and 95% CI for social support. Scores above zero favours the experimental intervention group post-intervention. pooled improvements were between 0.21 and 0.26 standard deviations across the four different outcomes. Although generally consistent and statistically significant, the effect sizes were relatively modest at approximately a quarter of a standard deviation. Heterogeneity between studies was observed in the social support outcome. Two studies in the social support meta-analysis showed conflicting results, producing an overall associated P value at the borderline level of 0.05.
Among the studies investigating different interventions in this review, the NYU-ADRC psychosocial intervention was frequently reported. All studies on the original NYU-ADRC intervention displayed results from the same caregiver sample. Therefore, having multiple studies on this intervention may not strengthen results of outcomes. Despite this, the NYU-ADRC intervention was able to demonstrate that treatment effects on family caregiver depression, health and social support were significantly sustained over time. Furthermore, depression was also effectively reduced by a modified, less intensive NYU-ADRC intervention that employed a different caregiver sample. This strengthens our understanding of the effects of individual and family and telephone counselling and support groups in the NYU-ADRC interventions, especially on caregiver depression. The other commonly tested intervention in this review was the REACH II that included education, stress and mood management, and telephone support. This intervention was shown to be effective at addressing caregiver depression and health although only two studies were involved. Despite this, single study results of many types of multicomponent interventions suggest that they are likely beneficial to address the four outcomes.
In the previous reviews on interventions for family caregivers, conflicting results were reported. For example, Acton and Kang (2001) found that multicomponent interventions significantly reduce caregiver burden. However, Pinquart and S€ orensen (2006) found non-significant effects for burden, depression and well-being for family caregivers. These reviews included studies with varied level of evidence and, therefore, were unable to provide bias-free results. The results of our current review included studies with high level of evidence and evaluated the effects of multicomponent interventions on four important outcomes of burden, depression, health and social support. The current review also employed objective scientific methods that followed the PRISMA guideline in the selection of RCTs. This review with meta-analysis enables a comprehensive and updated overview on the effectiveness of multicomponent interventions for family caregivers and provides trustworthy results.
Study limitations
This review only included published studies and data. This could present a potential publication bias, as undesirable results may be unpublished. A further limitation is that this review did not conclude what specific experimental components should be implemented into practice. Therefore, future research should test the effects of different components on the four outcomes separately. The combined effects of beneficial components could then be tested.
Conclusion
This review identifies that multicomponent interventions are likely to be beneficial to caregivers who experience burden, depression and/or disruptions to their health and social support. Changes in these outcomes may also delay the need for care recipients to move to formal assisted living accommodation. This review could not determine what strategies used in the interventions offer the best outcomes. It appears that counselling, support group, education, stress and mood management, or telephone support is important strategies of an effective multicomponent intervention. In summary, the results of this review are useful for health practitioners and researchers to design interventions for caregivers to achieve positive health outcomes.
Key points for occupational therapy
Occupational therapists often work in collaboration with other health practitioners to support caregivers. This study helps inform occupational therapists on the types of strategies that they can use when providing collaborative interventions to family caregivers. The study offers suggestion that interventions including education, skills training, counselling, support, stress and mood management would be useful. When providing occupational therapy service to people with dementia, besides addressing their occupational performance and engagement, therapists can also consider to incorporate the strategies specific to relieve burden and depression, and prompt health and social support for the caregivers.
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